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Stereotype  Traits  can  be  Processed  Automatically 

Abstract 

Stereotypes  csn  theoretically  influence  information  processing  in  two 
different  weys:  through  psssive  activation  of  stereotype-related  trait 
concepts  in  s  network  memory  structure,  or  through  consciously  generated 
expectancies  snd  inferences.  A  priming  paradigm  was  adapted  to 
investigate  the  role  of  these  two  processes  in  the  case  of  gender  and 
occupational  stereotypes.  Zn  two  experiments,  subjects  pronounced  trait 
words  as  rapidly  as  possible.  The  trait  words  were  preceded  by  either  a 
neutral  prising  word  or  a  social  group  label  (e.g.,  male  or  lawyer)  with 
respect  to  which  the  traits  ware  stereotype-consistent,  inconsistent,  or 
irrelevant.  The  pronunciation  time  was  measured  to  index  the  degree  of 
activation  on  the  trait  concept  in  memory,  produced  by  the  stereotyped 
group  label.  Results  showed  that  gender  stereotypes  activate  their 
associated  traits  automatically  whereas  occupational  stereotypes 
activate  related  traits  mainly  through  conscious  expectancies. 

Practical  and  theoretical  implications  of  the  results  are  discussed, 
particularly  with  regard  to  the  prospects  for  integration  of  social 
cognition  and  general  cognitive  models  of  memory  and  inference 


processes. 
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Stereotype  Traits  can  be  Processed  Autosatically 

Our  focus  in  this  paper  is  on  the  ways  stereotypes  are  stored  in 
seeory  and  activated  to  Influence  the  processing  of  information  about 
other  people.  Traditionally,  stereotypes  wars  considered  prinarily 
aotlvstionsl  or  personality-based  phenomena,  products  of  irrational 
thought  processes  on  the  part  of  ths  person  holding  thee.  Stereotypes 
were  assumed  to  be  functional,  providing  the  Individual  with  a 
psychological  justification  for  prejudice  (Adorno,  Frenkel-Brunawik, 
Levinson,  6  Sanford,  1950;  Katz,  1960).  Recently,  however,  a  cognitive 
approach  to  stereotyping  has  eaerged  (Ashmore  6  Del  Boca,  1961; 

Hamilton,  1981)  which  is  consistent  with  current  overall  models  of 
social  cognition  (Smith,  1984;  Wyer  &  Srull,  1960).  This  approach 
considers  stereotyping  to  be  a  consequence  of  the  way  people  process 
information  in  general.  Because  people  have  a  limited  capacity  for 
processing  information,  they  group  (and  hence  stereotype)  people  in 
order  to  reduce  the  complexity  of  the  social  world- -the  same  function 
served  by  the  perception  of  objects  in  terms  of  categories  (cf.  Tajfel  & 
Forgas,  1981). 

Within  this  new  perspective,  a  number  of  specific  questions 
arise,  particularly  concerning  the  way  stereotypes  are  stored  in  memory 
end  used  in  forming  impressions  of  othar  people.  There  are  two  major 
theoretical  possibilities,  which  can  best  be  described  within  the 
context  of  a  general  modal  of  social  inference  like  thet  of  Smith 
(1984).  Drawing  on  Anderson's  (1983)  general  cognitive  theory,  this 
model  posits  separate  declarative  and  procedural  narnory  systems. 


Stereotype  traits 


Declarative  knowledge  is  propoaltionally  represented  In  a  network  aaaory 
ayataa  (siailar  to  aany  other  cognitive  theoriaa)  in  which  retrieval  of 
needed  inforaation  la  directed  by  the  apread  of  activation  froa  an 
activated  node  or  concept  over  network  linka  to  aeaantically  aaaociated 
concepta.  Procedural  knowledge  ia  repraaented  by  productiona. 
Productions  ara  condition-action  (or  if-than)  palra  which  operate,  when 
their  conditiona  aatch  patterns  of  input  data,  to  perform  the  specific 
action,  such  as  generating  new  aasory  structures,  asking  inferences,  or 
guiding  behavior. 

The  first  theoretical  possibility  ia  that  stereotypes  are 
represented  as  links  in  the  aeaantlc  network  declarative  nenorv 
structure.  The  link  would  connect  the  node  representing  a  social  group 
(such  aa  sale)  with  the  node  representing  a  trait  concept  that  la  part 
of  the  stereotype  (such  aa  aggressive).  If  the  sale  node  ia  activated 
by  incoaing  inforaation  about  the  gender  of  a  target  person,  the 
‘stereotypic  trait  nodes  would  alao  be  activated  to  sone  extent  by 
activation  spreading  along  the  linka  in  the  network.  The  partially 
activated  trait  nodes  could  then  influence  the  further  processing  of 
inforaation  about  the  target  person.  Nuaerous  studies  have  deaonstreted 
effects  of  this  sort,  supporting  the  general  aodel  of  aaaory  (e.g., 
Collins  &  Loftua,  1973;  Fiachler  6  Goodaan,  1978). 

This  first  possibility  would  constitute  a  fora  of  "passive" 
inforaation  processing,  of  which  the  subject  sight  not  be  aware. 

Several  studies  within  social  cognition  have  deaonstreted  such  effects. 
Higgins,  Rholes,  and  Jones  (1977)  expoaad  subjects  to  traita  in  a 
"prising"  aanipulation  and  found  that  they  influenced  the  interpretation 
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of  aabiguoua  information  about  a  target  person  in  an  ostensibly 
unrelated  task,  presumably  because  some  activation  remained  in  the  trait 
nodes  in  memory.  Higgins  and  King  (1981)  argue  that  effects  of  this 
sort  involve  a  passive,  eutomatic  process  rather  then  consciously 
derived  expectancies  concerning  the  target  person.  Bargh  and 
Pietromonaco  (1982)  indirectly  supported  this  position  by  shoeing 
effects  of  priming  trait  information  in  a  manner  that  they  claimed  wee 
outside  of  subjects'  awareness. 

The  second  theoretical  possibility  is  a  more  active  expectancy 
concerning  the  traits  of  the  target  person,  generated  by  inferential 
procedures.  Learning  that  a  target  person  belongs  to  a  particular 
group,  the  subject  nay  consult  his  or  her  declarative  knowledge  about 
the  stereotypic  attributes  of  that  group  and  infer  that  the  target 
person  possesses  those  attributes.  Such  a  process  might  well  Involve 
conscious  awareness  by  the  subject,  and  might  be  more  subject  to 
variation  in  strategies,  short-term  Influences  on  expectations,  and 
social  desirability  or  other  biases  on  the  subject's  pert. 

Within  the  general  type  of  memory  model  discussed  here,  there  is 
a  well-tested  method  for  separating  passive,  more  automatic  effects  from 
active,  sore  expectancy -based  effects  of  activating  a  group  label  on 
processing  of  traits.  The  aethod  involves  the  sequential  presentation 
of  a  group  label  (hereafter  called  the  "prime")  and  a  trait  tern  (the 
"target").  The  aethod  relies  on  two  fundamental  assumptions.  (1)  The 
subject's  reaction  time  to  perform  some  simple  task  with  the  target  word 
(such  as  pronounce  it  as  quickly  as  possible)  Indexes  the  activation  of 
the  concept  in  sesory.  Quicker  tines  indicate  a  higher  level  of 
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activation.  (2)  The  intervel  of  tiee  (celled  the  stieulus  onset 
ssynchrony  or  SOA)  between  the  presentstlon  of  the  prise  end  the  tsrget 
deters ines  the  predosinsnt  type  of  processing  that  is  involved.  Short 
intervals  allow  only  the  operation  of  the  quicker,  passive  spreading 
activation  and  other  nore  autoastic  processes.  Long  SOAs  pernit  the 
subject's  conscious  expectancies  to  operate  and  even  override  the  prior 
eutonatic  processing. 

Neely  (1977)  used  a  sethod  following  this  outline  to  exaalne  the 
influence  of  s  single-word  prise  on  the  processing  of  a  single-word 
target.  The  prise  could  be  aeaantically  related  to  the  target  (e.g. , 
BIRD-ROBIN),  related  by  conscious  expectations  (e.g.,  BIRD-LEG  when  the 
subject  had  been  told  that  BIRD  would  be  followed  by  a  body  pert), 
unrelated,  or  neutral  (a  string  of  X's) .  The  SOA  was  short  or  long,  and 
the  subject's  task  was  to  press  a  key  to  Indicate  whether  the  target  was 
a  word  or  a  nonword  (the  lexical  decision  task).  Neely's  results  showed 
facilitation  (quicker  response  tinea  relative  to  the  neutral  prise 
condition)  for  aeaantically  related  targets  at  the  short  SOA,  regardless 
of  whether  they  case  froa  the  consciously  expected  category,  but  no 
inhibition  for  unrelated  targets.  At  the  long  SOA,  the  conscious 
expectations  produced  both  facilitation  for  expected  targets  and 
inhibition  for  unexpected  targets,  regardless  of  their  aessntic 
relationship  to  the  prise.  These  results,  along  with  others  in  the 
literature  (e.g.,  de  Groot,  1984)  therefore  show  how  both  sessntic 
relationships  (theoretically  represented  as  links  in  the  network  aeeory 
structure)  and  conscious  expectations  can  influence  processing  of  the 
tsrget,  and  how  their  relative  influence  varies  with  the  SOA. 
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Neely's  study  hea  two  significant  differences  fron  studies  that 
use  sentence  fregaents  as  priaea  and  froa  the  current  study.  First,  it 
requires  no  high-level  conceptual  integration  by  the  subjects;  they  do 
not  heve  to  process  the  priae  and  target  words  together.  Studies  using 
sentence  fregaents  ss  prises  (e.g.,  Stanovich  &  West,  1983;  Forster, 
1981)  require  such  integration.  The  subject  sight  see,  for  instance, 
"The  banker  Biased  his"  as  the  priae  and  "train"  aa  the  target.  This 
design,  like  that  used  in  our  studies,  iaposes  an  extra  processing  load 
on  subjects:  integrating  the  atiauli  to  coaprehend  the  entire  sentence. 
In  our  studies,  the  subjects  are  instructed  to  process  the  priae  (a 
label  of  a  social  group,  such  aa  a  gender  or  occupation)  and  the  target 
(a  trait)  together,  to  consider  it  as  a  two-word  description  of  a 
person.  However,  aost  studies  of  the  effects  of  sentence  prises  have 
not  aanipulated  SOA  (but  see  Stanovich  &  West,  1979). 

Second,  nany  studies  (including  ours)  use  the  tiaa  to  pronounce 
the  target  word,  rather  than  to  decide  whether  or  not  it  is  a  word,  as 
the  dependent  aeasure  indicating  the  activation  of  the  concept  in 
aeaory.  The  pronunciation  task  seeas  to  be  a  aore  valid  aassure  of 
activation,  according  to  a  nun bar  of  recent  atudies  (Vest  6  Stanovich, 
1982;  Forster,  1961;  Seidenberg,  Vaters,  Sanders,  &  Langer,  1984),  for 
the  lexical  decision  task  seeas  to  involve  aoaa  "post- lexical 
processing"  which  is  not  directly  related  to  the  activation  level  of  the 
word  but  nevertheless  influences  response  tiaea. 

One  prior  study  using  e  prising  aethod  to  investigate  social 
stereotypes  (Geertner  6  McLaughlin,  1983)  unfortunately  relied  on  the 
lexical  decision  task,  asking  their  results  sabiguous.  Post-lexical 
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procaaaaa  (such  as  judgments  about  tha  appropriatanass  of  a  particular 
group-trait  coabinatioa)  aay  influanca  raaponaa  tiaaa  for  laxical 
dacision  judgments  aora  than  thay  influanca  pronunciation  tiaaa,  as  tha 
atudias  citad  abova  show.  In  addition,  Gaartnar  and  McLaughlin 
prasantad  tha  prlaa  and  target  words  simultaneously,  rather  than  varying 
SO  A. 

Our  studies,  by  using  social  group  labels  aa  prises  and  trait 
adjectives  as  targets,  are  aiaad  at  deternining  tha  effects  of  tha  two 
types  of  inforaation  processing  described  abova,  in  tha  area  of  social 
stereotypes.  If  our  efforts  are  successful,  they  have  aavaral 
implications.  (1)  The  aoat  significant  at  the  theoretical  level  would 
be  en  extension  of  the  domain  of  the  two-process  model  of  priming 
effects  to  include  social  stereotypes,  and  some  conclusions  about 
whether  stereotypes  can  be  processed  automatically  or  whether  they 
require  conscious  expectations.  (2)  The  results  will  show  whether 
different  types  of  stereotypes  are  stored  and  processed  similarly.  Our 
studies  use  both  gender  and  occupational  stereotypes,  so  we  cen  exemine 
the  above  question  with  respect  to  both  types.  (3)  The  results  will 
also  permit  inferences  concerning  the  unipolar  versus  bipolar  storage  of 
trait  concepts  in  memory.  If  traits  are  stored  in  unipolar  fashion, 
then  activating  the  male  node  would  activate  a  stereotypical ly  related 
concept  like  aggressive  but  would  not  activate  unaggressive,  the  other 
end  of  the  dimension.  Bipolar  storage  implies  that  activating  the  male 
node  would  activate  both  ends  of  the  trait  dimension  (e.g.,  both 
aggressive  end  unaggressive),  relative  to  a  neutral  prise. 
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Thaaa  findings  aay  also  hava  practical  iaplicationa.  Zf 
ataraotypaa  ara  appliad  automatically,  thay  aay  ba  aora  difficult  to 
nodify  than  would  ba  tha  caaa  if  thay  ara  appliad  via  conscious 
axpactanciaa  and  infarancaa.  Tha  lattar  procaaa  sight  ba  changaabla 
siaply  by  giving  paopla  naw  daclaratlva  inforaatlon. 

Tha  task  usad  hara  also  sight  yiald  an  affactiva  nonraactlva 
aaaaura  of  ataraotypa  poaaaaaion  and  uaa  by  subjects.  Subjects  ara  not 
awara  that  aaall  diffarancaa  in  tha  apaad  with  which  thay  ara  abla  to 
pronounca  words  can  lndax  tha  dagraa  to  which  social  groups  and 
ataraotypad  traits  ara  linkad  in  thair  aaaory,  so  thay  ara  unlikaly  to 
shapa  thaaa  raaponaas  to  give  a  socially  desirable  nonstereotyped 
appearance. 

Hypgtftwg 

Specific  hypotheses  baaed  on  the  above  discussion  ara  as 
follows.  (1)  For  the  gender  stereotype,  which  is  well-learned, 
automatic  stereotype -baaed  processing  at  the  short  SOA  should  ba 
observed.  Thus,  stereotype-consistent  traits  should  ba  processed 
quickly  relative  to  ataraotypa-irralavant  and  stereotype- inconsistent 
traits.  However,  subjects  aay  ba  defensive  and  unwilling  to  rely  on 
gander  ataraotypaa  on  a  conscious  level  (a.g.,  to  expect  that  a  faaala 
will  ba  nurturant  and  a  aala  aggressive).  Thus,  with  tha  long  SOA,  whan 
tha  affects  of  conscious  axpactanciaa  are  visible,  aaaller  affects  of 
gander  labels  ara  expected. 

(2)  Occupational  ataraotypaa  aay  prasant  tha  opposite  pattern. 
Since  thay  ara  generally  laaa  wall  learned,  little  affect  at  tha  short 
SOA  is  expected.  However,  subjects  should  ba  lass  defensive  about  using 
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occupational  stereotypes,  ao  thalr  affects  aay  show  up  In  tarns  of 
conscious  expectancies  at  the  long  SO A,  where  conaiatent  traits  should 
be  processed  faster  than  irrelevant  or  inconsistent  ones. 

<3>  The  polarity  of  storaga  of  traits  will  be  evidenced  by 
differences  between  stereotype-irrelevant  and  -inconsistent  traita.  At 
the  long  SO A,  when  conscious  expectancies  have  tine  to  develop, 
inconsistent  traits  should  be  the  slowest  because  they  are  conpletely 
unexpected.  At  the  short  SO A,  two  patterns  are  possible.  Inconsistent 
traita  night  be  worst  (or  equal  to  irrelevant  traits)  at  the  short  SOA 
as  well,  suggesting  unipolar  representation  of  traits  in  naaory. 
However,  if  inconsistent  traits  are  not  as  slow  as  irrelevant  traits  at 
the  short  SOA,  bipolsr  representation  of  traits  is  suggested:  the 
inconsistent  trait  derives  sons  activation  fron  the  expected  consistent 
trait  which  is  its  opposite. 

In  the  design,  these  three  hypotheses  translate  into  effects 
within  the  prining  condition  x  gender /occupation  x  SOA  interaction. 

Method 

Experinents  1  and  2  have  very  sillier  designs  and  procedures. 
Experiaent  1  will  first  be  described  in  full  and  then  the  differences 
noted  for  Experiaent  2.  Separate  saaplea  of  72  sale  undargraduates 
participatad  in  each  experiaent  for  course  credit. 

ExBtrlfftnt  l 

Subjects  were  tested  individually.  Upon  arrival  at  the 
laboratory  they  were  read  genaral  instructions  inforaing  thea  that  on 
each  trial  s  two-word  parson  dascrlption  would  ba  prasented  on  a 
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coaputar  acraan.  Subjects  wars  instructad  to  pay  cloaa  attantion  to 
both  words  on  aach  trial,  though  on  aoaa  trials  tha  first  word  would 
aiaply  ba  READY,  which  was  said  to  indicata  that  tha  sacond  (trait)  word 
waa  tha  only  available  description  of  tha  parson.  Tha  subject's  task 
was  to  read  tha  parson  dascrlption  and  pronounca  tha  aacond  word  as 
quickly  as  possible  without  asking  arrora.  Subjects  received  30 
practice  trials  to  faailiariza  than  with  tha  nateriala  and  procedure; 
these  trials  contained  aoatly  stereotype-consistent  word  pairs  to 
reinforce  tha  idea  that  tha  aster lals  constituted  person  descriptions. 

The  48  experiaental  trials  included  12  froa  aach  prising 
condition:  stereotype-consistent,  -inconsistent,  -irrelevant,  and 
neutral.  Except  for  the  neutral  condition,  where  the  priae  waa  always 
READY,  half  of  tha  trials  used  gander  labels  (HALE  or  FEHALE)  as  prises 
and  half  used  occupation  labels.  Exasples  of  prise-trait  pairs  fros  the 
different  prising  conditions  are:  consistent,  fesale-senaitive  and 
accountant-quiet;  inconsistent,  sale-graceful  and  sortician- jovial; 
irrelevant,  entertainer-coapetitive  and  fesale- inquisitive.  The 
aaterlals  were  constructed  and  counterbalanced  across  subjects  so  that 
each  target  trait  appeared  equally  often  in  every  prising  condition. 

For  exanple,  tha  faaala  stereotype-consistent  traits  appeared  for 
different  groups  of  subjects  with  the  neutral  READY  prise,  as  sale 
stereotype-inconsistent  traits,  and  as  occupation  stereotype- irrelevant 
traits. 1  Tha  word  pairs  ware  presented  in  a  random  order  for  aach 
subject. 
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The  tiae  between  the  onset  of  the  priae  and  target  words  was 
also  varied.  For  half  the  trials  (short  SO A) ,  the  target  appeared  250 
a sec  after  the  onset  of  the  priae.  The  long  SOA  was  1200  nsec.  SOA  was 
also  counterbalanced  across  subjects  so  that  every  prise-target  pair  was 
used  equally  often  in  both  SOA  conditions. 

The  priae  was  always  presented  directly  above  the  target  on  a 
CRT  screen,  and  both  words  were  presented  in  uppercase  letters.  The 
target  word  was  always  partially  coverad  with  seal -transparent  tape  to 
produce  aoae  visual  degradation.  This  has  been  found  to  increese  the 
asgnltude  of  prising  effects  (Mayer,  Schvaneveldt,  &  Ruddy,  1975; 
Stenovich  6  Vest,  1979)  and  therefore  increase  the  sensitivity  of  the 
study.  The  tine  taken  by  the  subject  to  begin  pronouncing  the  target 
word  was  recorded  by  the  coaputer  (interfaced  to  a  nicrophone  and  voice- 
activated  relay).  After  the  subject  aade  his  response,  three  seconds 
elapsed  before  the  next  trial  began. 

EKPfFlMBt  Z 

Experiaent  2  followed  essentially  the  aaae  design  and  procedures 
es  Experiaent  1  with  only  two  differences.  First,  the  stlaulus  lists 
were  rearranged  baaed  on  the  pronunciation  reaponsa  tiaes  in  the  neutral 
prising  condition  froa  Experiaent  1,  so  that  each  subset  of  iteas  (used 
for  counterbalancing  priaing  conditions)  took  approxiaately  the  aaae 
averege  tiae  to  pronounce  in  the  absence  of  any  priaing  effect.  This 
should  increase  the  overall  power  to  detect  priaing  effects  by 
decreasing  between-list  differences.  Second,  the  long  SOA  was  changed 
to  600  a sec  froa  the  1200  asec  used  in  Experiaent  1.  This  was  done 
because  analyses  of  the  Experiaent  1  data  showed  few  effects  at  that 
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very  long  SO  A,  end  we  sseueed  that  it  was  sinply  too  long,  so  that  any 
prising  effects  had  dissipated. 

Anglyjii 

The  data  froa  the  two  studies  will  be  analyzed  together.  Each 
experiaent  involves  a  stereotype  type  (Gender/Occupation)  by  Priming 
Condition  (stereotype  consistent/  inconsistent/  irrelevant/  neutral)  by 
SOA  (short/long)  design,  2x4x2,  all  within  subjects.  The  stimulus 
lists  were  counterbalanced  across  subjects,  as  mentioned  above,  but  the 
counterbalancing  factors  are  not  discussed  here  for  simplicity.  Because 
of  the  counterbalancing,  error  tarns  in  the  design  take  account  of  both 
subject4  and  itea  variability  (differences  in  time  taken  to  pronounce 
different  target  words).  Thus,  the  analyses  help  to  establish  the 
generalizability  of  the  effects  over  both  subjects  and  items  (cf.  Vike  A 
Church,  1376) . 

The  two  studies  were  enalyzed  together  in  e  2  x  4  x  2  x  2 
design,  with  the  last  factor  being  Experiaent  (1  vs.  2),  between 
subjects.  Combining  the  experiments  for  analysis  Increases  the  total  N 
and  thus  potter,  and  also  helps  assess  the  generalizability  of  the 
results  (i.e.,  whether  or  not  the  experiaent  factor  interacts  with  the 
factors  of  interest) .  KAMOVA  was  used,  and  the  aultiveriate 
significance  tests  or  the  aore  powerful  aixed-aodel  tests  will  be 
reported  as  appropriate,  depending  on  whether  or  not  the  mixed-model 
assumptions  were  violated  (assessed  by  Bartlett's  test  of  sphericity). 

Results  and  Discussion 

Table  1  shows  the  significance  levels  of  the  effects  tested. 

The  main  effect  of  priming  condition  (across  gender  and  occupation  end 
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short  and  long  SO A)  is  significant,  and  shows  that  stereotype- 
inconslstsnt  and  (aapacially)  irrelevant  traits  (g.a  «  603  and  615  a  see 
respectively)  ere  slower  than  traits  in  the  consistent  and  neutral 
priaing  conditions  (ga  >  797  and  796  aaec).  These  effects  (9-19  a sec 
differences)  are  within  the  renge  of  those  previously  obtained  with 
single-word  priaea  and  tha  pronunciation  task  (a.g.,  Seidenberg  at  al., 
1964,  p.  323).  This  suggests  that  overall,  the  nethod  is  tapping  tha 
priae-terget  relationships,  as  prior  raaearch  had  suggested. 

There  la  also  a  significant  aein  affect  of  SOA;  responses  are 
slower  for  the  short  than  for  the  long  SOA  (ga  «  639  and  767  aaec). 

This  type  of  effect  is  typical  of  studies  in  which  priae-terget  SOA  is 
varied,  and  aiaply  represents  the  differential  effectiveness  (depending 
on  SOA)  of  the  priaa  as  a  "warning  signal"  that  alerts  subjects  to  the 
approach  of  the  target  for  which  a  response  is  required  (Posner  A  Boles, 
1971). 


Table  1  about  here. 


The  Experlaent  factor  was  Involved  in  three  significant 
interactions.  One  was  Experiaent  x  Gendsr /Occupation.  In  experlaent  1 
responses  to  gender  traits  were  11  nsec  faster  then  to  occupation 
traits,  while  in  Experiaent  2  they  were  14  nsec  slower.  This  effect  is 
uninterpretable  since  it  collapses  across  all  priaing  conditions  and 
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The  Experiment  x  SOA  and  Expcriaant  x  SOA  x  Condition 
intnroctlono  worn  alao  olgnif leant.  Sinca  tha  long  SOA  dlf farad  bat wan 
Exparlaanta  1  and  2,  aa  daacribad  above,  and  tha  affact  of  SOA  Itaalf  on 
pronunciation  tiaa  ia  of  no  internet,  tha  Expariaant  x  SOA  affact  la 
axpactad  and  not  problaaatlc.  Tha  Expariaant  x  SOA  x  Condition 

i' 

lntaraction  revealed  that  tha  affacta  of  condition  (facilitation  for 
conaiatant  traita  ralativa  to  irralavant  and  inconaiatant  onaa)  wra 
aora  aarkad  in  Expariaant  1  than  in  Expariaant  2  at  tha  abort  SOA. 
Effacta  at  tha  long  SOA  (aapacially  inhibition  for  irralavant  targata) 
wra  largar  in  Expariaant  2;  aa  notad  above,  tha  fallura  to  find  any 
affacta  at  tha  vary  long  SOA  in  tha  firat  axpariaant  in  part  notivatad 
tha  changa  of  tha  long  SOA  for  Expariaant  2.  Tha  abaanca  of  othar 
aignif leant  interact Iona  with  Expariaant  pointa  to  the  general liability 
of  tha  aaln  findinga  (Condition  x  Gander/Occupation  x  SOA  interaction) 
acroaa  tha  two  exparlaanta. 


Table  2  about  hero. 


Tha  najor  intaraat  in  tha  reaulta  cantara  on  tha  three-way 
lntaraction  of  Priaing  Condition  x  Gander /Occupation  x  SOA,  ahown  in 
Table  2.  Aa  predicted,  thla  interaction  ia  aignificant.  To  interpret 
thia  coaplex  lntaraction,  w  break  it  down  into  individual  coaponenta 
with  planned  coapariaona.  Thaaa  coapariaona  atreaa  tha  affacta  of 
Gendar/Occupation  and  SOA  on  tha  aeana  for  tha  ataraotypa  priaing 
conditiona,  rather  than  coapariaona  batwwn  ataraotypa  and  nautral 
priaing  conditiona,  for  raaaona  to  be  diacuaaed  below  (aaa  alao  Jonidaa 
A  Hack,  1984). 
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Considering  tha  eonaistant  prising  condition  alone,  thara  was  an 
interaction  of  Candar/Occupation  x  SO A:  £(364)  >  2.34,  p  <  .05. 
Conaiatant  traita  ara  raapondad  to  aora  quickly  in  tha  gander-short  SOA 
and  occupation -long  SOA  conditions  than  in  tha  gandar-long  and 
occupation-short  conditions.  For  tha  irrelevant  condition,  tha  aaaa 
interaction  la  nearly  significant,  with  &.<3A4>  ■  1.S2,  p  <  .07. 
Irrelevant  traita  ara  relatively  slower  in  tha  gender-short  and 
occupation- long  conditions  than  in  tha  gandar-long  and  occupation-short 
conditions.  This  affect  is  nainly  attributable  to  tha  gander -short  SOA 
irrelevant  condition,  which  had  a  vary  long  aaan  response  tiaa.  Tha 
interaction  for  the  inconsistent  condition  ahowa  tha  aaaa  pattern  but 
does  not  attain  significance.  Figure  1  portrays  these  interactions 
graphically. 


Figure  1  about  here. 


These  results  indicate  that  the  pattern  for  gender  stereotypes 
is  essentially  as  predicted.  At  tha  short  SOA,  stereotype-consistent 
traita  are  processed  approxiaately  24  nsec  aora  rapidly  than 
inconsistent  traits;  irrelevant  traits  take  longer  still.  Thus,  the 
stereotype  activates  related  traits  by  a  fast-acting  process.  At  the 
long  SOA,  if  anything,  consistent  traits  ara  slightly  worse  than 
Inconsistent  (by  12  asec),  suggesting  that  whan  conscious  expectancies 
for  gander  ara  involved,  subjects  actually  expect  counter-stereotypic 
rather  than  stereotypic  traits. 
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For  occupation  stereotypes,  tha  of  facta  at  tha  abort  SOA  ara 
saall,  aa  predicted.  At  tha  long  SOA,  tha  conaiatant  trait*  ara 
pronounced  approxiaataly  20  aaac  aora  quickly  than  tha  irrelevant  and 
inconaiatant  traita.  Thia  clearly  shows  a  difference  in  tha  tiaa  coura* 
of  ataraotypa  activation  between  gander  and  occupation  ataraotypaa: 
occupation  ataraotypaa  ara  activated  aora  alowly.  One  could  argue  that 
thaaa  long-SOA  affects  arise  fros  a  passive  spread  of  activation  that  is 
slower-acting  for  occupation  than  for  gender  ataraotypaa,  but  other 
research  shows  tha  spread  of  activation  to  be  nearly  instantaneous  Ccf. 
Anderson  A  Pirolli,  1984).  Baaed  on  prior  research,  wa  attribute  tha 
long-SOA  results  to  tha  generation  of  conscious  expectancies. 

Are  traita  represented  in  neaory  in  unipolar  or  bipolar  fashion? 
The  results  appear  to  support  tha  bipolar  hypothesis,  though  an 
alternative  interpretation  will  be  discussed  below.  This  issue  is 
investigated  by  coaparing  irrelevant  with  inconsistent  traits  at  tha 
short  SOA,  and  this  cospariaon  is  significant  for  gander  stereotypes 
(£(384)  *  2.64,  p  <  .01).  (Occupation  ataraotypaa  appear  not  to 
influence  processing  at  tha  short  SOA  at  all,  ao  they  do  not  provide  any 
evidence  on  this  issue.)  Inconsistent  traits  are  processed  aora  quickly 
than  irrelevant  ones,  suggesting  that  thay  attain  seas  activation  fros 
the  directly  stereotype -linked  consistent  traita. 

Thar*  is  one  important  point  at  which  tha  results  of  thia  study 
differ  fros  those  of  tha  aajority  of  previous  studies  that  use  prising 
nethoda  to  investigate  influences  of  context  on  tha  speed  of  processing 
nontrait  target  words.  This  point  concerns  facilitation  and  inhibition, 
cosaonly  defined  by  tha  differences  between  axperiaantal  conditions  and 
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a  baaalina  nautral  prising  condition.  Moat  studias  uaing  single-word 
priaaa  hava  found  facilitation  froa  ralatad  prises,  but  littla 
inhibition  froa  unralatad  priaaa,  at  a  short  SOA  (but  aaa  Antos,  1979). 
Tha  thaory  of  Poanar  and  Snydar  (1975),  in  fact,  appaara  to  rula  out  tha 
possibility  of  inhibition  froa  tha  quick-acting  spreading  activation 
process  that  is  assunad  to  operate  at  tha  short  SOA.  However, 
coaparisons  with  our  nautral  condition  show  inhibition  at  tha  abort  SOA 
(particularly  with  gander  stereotype- irrelevant  words). 

Three  factors  aay  help  explain  this  difference.  First,  tha 
identification  of  facilitation  veraua  inhibition  depends  on  the  neutral 
priae  used.  Different  studias  have  used  different  neutral  prises 
(including,  for  exaaple,  a  string  of  XXX's)  as  well  as  the  word  READY, 
used  hare.  Different  "nautral"  conditions  can  differ  substantially  in 
aaan  response  tiae  (Forster,  1961;  Jonides  6  Hack,  1964;  Stanovich  & 
Vast,  1983).  For  exaaple,  a  slower  neutral  condition  in  this  study 
would  reduce  tha  apparent  aaount  of  inhibition  and  increase  the  aaount 
of  facilitation. 

Second,  tha  nature  of  prising  effects  has  been  shown  to  depend 
upon  tha  type  of  ralationahip  between  the  priae  and  target  (Backer, 
1980).  For  axaapla,  high  associates  (DOCTOR -NURSE)  asy  produce 
different  results  froa  instance-category  (ROBIN-BIRD)  or  category- 
instance  (BIRD-ROBIN)  atiaulua  materials.  Therefore,  it  would  not  be 
surprising  if  social  group-trait  aaterials  (FEMALE-NURTURANT)  produced 
affects  that  differ  in  sons  details  as  well. 
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Finally,  atudiaa  that  usa  aora  than  a  aingla  prising  word  obtain 
diffarant  pattarna  of  raaulta  than  thoaa  that  usa  aingla- word  prinas. 
Sosa  axparinants  hava  uaad  an  antira  santanca  at as,  rathar  than  ona 
word,  aa  a  context  for  tha  targat  word;  this  ispoaaa  a  high-laval 
intagration  task  as  subjects  attaspt  to  intarprat  tha  whola  santanca. 

Our  atudiaa  usa  two-word  parson  daacriptiona,  which  ispoaa  a  diffarant 
typa  of  high-laval  intagration  task:  considering  tha  description  as  a 
parson  and  foraing  an  intagratad  ispraaaion  of  tha  personality. 

Stanovich  and  Mast  (1983)  and  Foratar  (1981)  hava  obtainad  raaulta 
daaonatrating  inhibition  in  a  word-pronunciation  task  with  incongruous 
santanca  contexts.  (Stanovich  &  Mast  obtainad  such  results  only  whan 
tha  targat  word  was  prasantad  with  visual  degradation,  which  wa  used  in 
this  study.)  Thus,  if  ona  accepts  tha  argusant  that  foraing  an 
intagratad  personality  ispraaaion  ispoaaa  a  processing  desand  sinilar  to 
integrating  tha  Banning  of  an  antira  sentence,  tha  sost  closely 
analogous  prior  studies  have  obtainad  evidence  of  inhibition.  However, 
tha  SOA  in  thaaa  studies  was  not  as  short  as  tha  one  we  used,  though 
neasureaent  of  SOA  with  sentance  prises  poses  obvious  probleas  (e.g., 
should  ona  cosputa  SOA  fros  tha  beginning  of  tha  presentation  of  tha 
sentence  or  fros  tha  presentation  of  tha  last  word  preceding  tha 
targat?) . 

In  coabination,  these  considerations  raise  questions  about  tha 
interpretation  of  tha  "neutral**  prising  condition  in  this  study,  and 
indeed  about  what  would  be  an  appropriata  neutral  condition  for  studies 
of  prising  involving  social  groups  and  trait  words  (cf.  Jonidas  &  Hack, 
1984).  Perhaps  PERSON  sight  ba  an  appropriata  neutral  prise.  In  any 
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case,  tha  currant  discussion  da-aaphasizes  tha  nautral  condition  in 
interpreting  coaparisons  aaong  tha  aaans  in  Table  2. 

General  Discussion 

Tha  results  of  this  study  suggest  that  stereotypes  can  have 
affects  that  ere  aadiated  either  passively  and  autonatically  or  through 
conscious  expectations.  As  predicted,  gender  stereotypes  influence 
processing  aost  strongly  at  the  short  SOA  (interpreted  as  involving  aore 
autoaatic  processing),  producing  increased  activation  on  stereotype- 
consistent  traits  relative  to  irrelevant  and  inconsistent  traits.  At 
the  long  SOA,  subjects'  presuaed  unwillingness  to  consciously  endorse 
gender  stereotypes  sake  the  effects  disappear  and  even  reverse  to  soae 
extent  (inconsistent  traits  are  processed  aore  rapidly  than  consistent 
traits). 

Our  predictions  were  also  fulfilled  in  the  case  of  occupational 
stereotypes.  Perhaps  because  these  are  less  well -learned  than  gender 
stereotypes,  they  had  little  effect  at  the  short  SOA  (via  autoaatic 
processes).  They  had  the  predicted  effects  at  the  long  SOA  when 
conscioua  expectancies  could  be  brought  into  play. 

The  practical  significance  of  these  results  has  to  do  with  the 
poseibility  of  nonconscious,  passive  stereotype -based  processing.  A 
perceiver's  desire  to  fora  an  iapression  of  another  person  in  an 
unbiased  wey,  and  even  a  conscious  belief  that  the  stereotype  is  untrue, 
will  not  block  this  autoaatic  processing.  Only  building  up  new 
connections  in  the  person's  social  aeaory  and  strengthening  then  with 
repeated  use  over  tiae  aay  be  able  to  aodlfy  such  autoaatic  processes. 
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Thaaa  concluaiona  ara  conaiatant  with  Hapburn  and  Locksley's  (1963) 
racant  avidanca  suggesting  that  paopla  ara  not  awara  of  tha  extent  of 
staraotypic  influancaa  on  thair  judgments. 

Anothar  practical  iaplication  concarna  tha  aaaauraaant  of 
ataraotypaa.  Naaory  raaaarchara  hava  racantly  idantifiad  inatancaa  of 
diaaociation  batwaan  conscious  awaranaaa  of  prior  expoaura  to  a  atiaulua 
(and  ability  to  raport  that  axpoaura  in  taata  of  racall  and  racognition) 
and  other,  aora  aubtla  and  nonconacioua  af facta  of  axpoaura.  Thaaa 
raaulta  (a.g.,  Tulving,  Schactar ,  &  Stark,  1982)  auggaat  that 
traditional  foraa  of  aaaory  tast  ara  incoaplata  indicaa  of  tha  anduring 
af facta  of  axpoaura  to  a  atiaulua  on  a  parson's  latar  information 
procaaaing.  Soaa  of  thaaa  affacta  ara  conacioualy  aadiatad  and  othara, 
aaaaingly,  ara  not. 

Tha  caaa  with  ataraotypaa  aay  ba  aiailar.  Thaaa  raaulta  point 
to  a  dual  uaa  of  ataraotypaa,  in  conacioua,  expectancy-based  and 
nonconacioua,  paaaiva  sodas.  Many  traditional  naans  of  naaauring 
ataraotypaa  (a.g.,  tha  Katz  &  Braly  paradigm)  asaasa  only  conacioua 
awaranaaa  of  tha  ataraotypa  content,  while  leaving  unaaaaurad  tha 
potential  of  a  ataraotypa  to  direct  automatic  processing  by  activating 
trait  concepts.  This  point  goes  beyond  tha  isaua  of  subjects' 
conacioualy  distorting  thair  responses  to  appaar  unstareotyped.  Evan  a 
totally  honaat  subject  is  intrinsically  unable  to  raport  on  many  aspects 
of  hia  or  her  aaaory  and  cognitive  processes,  and  thaaa  results  suggest 
that  ataraotypaa  can  hava  affacta  that  even  in  principle  ara 
Inaccessible  to  tha  subject.  Tha  results  of  this  study  aay  provide  tha 
basis  for  tha  developaent  of  aaaauraa  that  can  access  these  unaware 
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aspects  of  people's  possession  and  use  of  stereotypes,  even  in  cases 
where  subjects  sre  unwilling  to  adsit  to  their  stereotypes. 

The  substantive  results  suggsat  that  different  types  of 
stereotypes  (gender  and  occupations)  have  their  effects  in  different 
ways.  Racial  and  ethnic  stereotypes  ars  prsausably  aors  siailar  to 
gender  stereotypes  (in  being  socialized  relatively  early  and  in 
subjects'  unwillingnsaa  to  consciously  rely  on  then)  but  this  study  did 
not  exsnine  then.  One  prior  study,  by  Gasrtner  and  McLaughlin  (1983), 
exasined  racial  stereotypes  with  a  nethod  related  to  this  one,  end  found 
evidence  that  positive  attributes  wars  responded  to  nore  quickly  when 
paired  with  WHITE  rather  than  BLACK  or  NEGRO  as  a  prins.  No  difference 
was  observed  in  the  speed  of  responding  to  negative  trait  terns.  (Mote 
that  generally  positive  versus  negative  traits  were  used,  rather  than 
traits  that  were  specifically  related  to  racial  stereotypes.)  However, 
their  study's  raliance  on  the  lexical  decision  task,  as  nentioned  above, 
nakes  their  results  only  suggestive.  The  study  also  did  not  vary  SO A, 
so  there  is  no  evidence  as  to  whether  the  stereotype-based  processing  of 
the  traits  was  sedlated  by  autonatic  processes  or  conscious 
expectancies. 

Our  findings  also  have  lapllcations  at  a  theoretical  level. 

Host  generally  they  show  ths  fruitfulness  of  fitting  social- 
psychological  phenonsna  into  a  genaral  cognitive  nodal  (Anderson,  1983) 
that  enconpesaes  neaory  structures,  consciously  controlled  and  autonatic 
inforaation  processing,  and  the  like,  as  arguad  by  Snith  (1984).  Such 
bridge-building  between  social  and  cognitive  psychology  nay  benefit  not 
only  the  foraer  but  also  the  latter,  as  cognitive  psychologists  begin  to 
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realize  thet  social  phenomena  such  as  stereotypes  also  have  inplicetiona 
for  aodels  of  nenory  and  cognition  and  can  potentially  be  encoapaaaed 
within  a  broad  aodel  of  social  and  nonsocial  cognition. 

This  study  leaves  several  unanswered  questions.  We  heve  assuaed 
thet  subjects  followed  our  instructions  to  consider  the  two -word  person 
descriptions  as  persons,  but  since  the  only  overtly  required  task  was 
the  pronunciation  of  the  target  trait  word,  it  is  conceivable  thet 
subjects  sight  have  ignored  those  instructions.  Subjects  did  report,  in 
debriefing,  thet  they  atteapted  to  follow  the  instructions.  Also,  if 
they  had  uniforaly  ignored  the  priaing  word,  no  prising  effects  would 
have  been  obtained.  Further  research  sight  include  another  teak  (such 
as  s  liking  judgaent)  on  sons  trials  to  ensure  that  subjects  treat  the 
aster ials  as  social  atiauli. 

Another  unresolved  issue  concwnB  the  assuaption  that 
stereotypes  of  the  social  groups  used  here  are  unitary.  Recent  research 
results  (e.g.,  Deaux,  Winton,  Crowley,  &  Lewis,  in  press)  call  this 
assuaption  into  question  with  respect  to  gender  stereotypes.  Perhaps 
people  have  asny  stereotypes  of  different  types  of  nen  and  women  (e.g., 
career  woman,  housewife,  glamorous  actress  type)  which  are  linked  to 
different  traits.  This  possibility  qualifies  the  tentative  conclusion 
we  drew  above  concerning  the  unipolar  versus  bipolar  representation  of 
trait  concepts  in  aeaory.  The  results  suggested  that  the 
counterstereotypic  trait  derived  some  activation  froa  the  prlae,  for  it 
was  pronounced  aore  quickly  than  a  coaplately  irrelevant  trait. 

However,  if  subjects  possess  a  stereotype  for  a  "liberated  woman"  type 
who  is  aggressive,  competitive,  and  so  on,  and  also  a  "liberated  aan" 
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type  who  is  gentle  end  espathetic,  these  results  sight  reflect 
processing  based  on  these  sub-stereotypes,  the  opposites  of  the 
traditional  stereotypes,  rather  than  bipolar  trait  storage  in  neaory. 
Further  research  Bust  resolve  this  possibility. 

A  final  unresolved  issue  is  the  relationship  between  these 
results  snd  those  of  studies  of  prising  with  nonsocial  saterials. 
Further  research  using  different  types  of  stereotypes,  such  as  ethnic 
groups,  and  perhaps  investigating  different  types  of  prise-tsrget 
relationship  seess  to  be  called  for.  The  Integration  of  social 
cognition  and  its  well-tested  findings  and  theoretical  generalizations 
(e.g.,  concerning  stereotyping  effects;  Has il ton,  1981)  with  general 
sodels  of  senory  and  cognitive  processes  (cf.  Smith,  1984)  is  a  worthy 
long-tera  goal  for  such  research. 
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Footnota 

1.  Tha  priaa-targat  paira  for  tha  occupational  triala  war*  aalactad  oa 
tha  baaia  of  prataat  rat Inga  auppllad  by  16  aala  and  16  faaala 
undargraduataa .  On  a  0  to  10  acala,  aubyacta  ratad  tha  likalihood  that 
a  aaabar  of  a  glvan  occupation  would  poaaaaa  a  particular  paraonality 
trait.  Traita  that  wara  ratad  aa  highly  probabla  for  an  occupation  warn 
aalactad  aa  ataraotypa-conaiatant,  and  thoaa  ratad  aa  iaprobabla  wara 
uaad  aa  ataraotypa-inconaiatant .  Tha  aatariala  for  tha  gandar  triala 
wara  baaad  on  tha  conponanta  of  gandar  ataraotypaa  outlinad  by  Daaux  and 
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Tabla  1 


Taata  of  Significance  for  Exparlaaatal  Factors 


Effect 

F 

_ df _ n 

Expariaant 

0.96 

1 

.329 

Exparlaant  x  Cond 

2.26 

3 

.065 

Condition 

4.03 

3 

.009 

SOA 

162.92 

1 

.000 

Expariaant  x  SOA 

30.66 

1 

.000 

Gandar /Occupation 

0.15 

1 

.697 

Expariaant  x  Gan/Occ 

6.60 

1 

.011 

Expariaant  x  Cond  x  SOA 

2.66* 

3 

.047 

Cond  x  SOA 

1.09« 

3 

.353 

Expt  x  Cond  x  Gan/Occ 

0.39 

3 

.758 

Cond  x  Gan/Occ 

1.27 

3 

.266 

SOA  x  Gan/Occ 

0.05 

1 

.631 

Expt  x  SOA  x  Gan/Occ 

2.59 

1 

.110 

Expt  x  Cond  x  SOA  x  Gan/Occ 

1.08» 

3 

.340 

Cond  x  SOA  x  Gan/Occ 

2.97  ■ 

3 

.032 

Kota:  Danoainator  df  for  tha 

F  ratios  ■ 

128, 

except  that  F 

indicated  by  •  ara  tha  aora  powerful  repeated-aeasures  (aixed- 
aodal)  taata,  calculated  for  taraa  for  which  tha  Bartlett  test  of 
sphericity  shows  no  violation  of  tha  asauaptioaa.  They  have 
(3,364)  df. 
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Table  2 

Mean  Pronunciation  Tia*  by  SO A,  Staraotypa  Type, 
and  Priaing  Condition,  acroaa  Two  Expariaanta 


SOA 


Priaa-Taroat  RalationahlP  Short _ LtSQSL 

Gandar  Staraotypaa 


Conaiatant 

816  <♦  7) 

778 

(-20) 

Nautral  Priae 

823 

758 

Irrelevant 

879  ( 

-56) 

773 

(-15) 

Inconalatant 

840  ( 

-17) 

766 

(-  8) 

Occupation  Staraotypaa 

Conaiatant 

841  ( 

-  5) 

754 

(♦11) 

Nautral  Priaa 

836 

765 

Irrelevant 

838  ( 

>  2) 

770 

(-  5) 

Inconalatant 

840  ( 

>  4) 

774 

(-  9) 

Hot*:  Tlaaa  ara  in  aaac.  Tha  figuraa  in  paranthaaas  rapraaant 

facilitation  or  inhibition  acora*  ralativa  to  tha  neutral  condition 
(♦  indicating  facilitation,  -  inhibition). 
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Figure  caption 


Figure  1.  Mean  Pronunciation  Response  Time,  by  Stereotype  Type  (Gender  or 
Occupation)  and  SOA  (Short  or  Long),  for  Consistent,  Irrelevant,  and 
Inconsistent  Prime-Target  Relationships 
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